Objective : Vertebral artery dissecting aneurysms (VADAs) are rare and many debates are present about treatment options. We review types and efficacy of our endovascular treatments and establish a safe endovascular therapeutic strategy regard to the angio-architecture of VADAs.
INTRODUCTION
Vertebral artery dissecting aneurysms (VADAs) frequently occur in the extradural portion of the vertebral artery (VA) and commonly present with headache, neck pain or neurological deficits caused by ischemia.
3)9) Those aneurysms are an unusual but significant cause of non-traumatic subarachnoid hemorrhage (SAH), representing 3% of all intracranial aneurysm. 5)6)13) Because the risk of re-rupture is high in cases presenting with SAH, urgent treatment is needed.
2)7)9)
However the treatment options for VADAs are limited because of their angio-architecture. Total occlusion of the parent artery has become a broadly established approach for treating VADAs, but also it brings a probable risk of ischemic results in the posterior circulation territories when the VA is abruptly occluded, mostly in patients who have a hypoplastic contralateral VA.
1)5)12)
In this study, we report our experience with endo- The main angio-architecture which is a qualification for diagnosis of dissecting aneurysms in DSA Table 1 .
RESULTS
In the 3 different treatment technics, 12 patients (80%) were treated with VA coil trapping (Fig. 1), 2 patients (13%) with stent assisted coil embolization (Fig. 2) , and 1 (6%) patient with stent insertion alone (Fig. 3 ). There were no procedure-related complications such as extravasation of dye, distal embolic events, or coil migration.
In regard to the angio-architecture, 11 of 15 patients (73%) showed the lesion was located at the non-dominant side or co-dominant side of the VA and 9 lesions among them were located distal to the PICA. VA coil trapping was performed for those 9 cases, the angiographic result showed complete occlusion. For the rest of 2 patients whose lesion was located proximal to the PICA, BTO was followed and the flow of con-A B C D tralateral VA was filling enough to the ipsilateral PICA territory during the test, so that they also treated with VA coil trapping and the angiographic result showed complete occlusion.
The rest 4 patients (27%) showed the lesion was at the dominant VA and additional BTO was followed.
The result of 3 patients was negative and treatment options were divided as their angio-architectures; VA coil trapping for the lesion with "pearl and string sign" (1 patient), and stent-assisted coil embolization for the lesion with "saccular aneurysm" (2 patients).
The result of BTO for the rest of 1 patient was positive and the patient showed "fusiform dilation" in the DSA, stent insertion alone technic was followed and mRS = modified Rankin Scale; F/U = Follow-up; VA = vertebral artery; T/O = Transferred out. *The mRS evaluated 3 months after procedure. If the patient was expired or transferred out before 3months, the last mRS was included Table 2 . The summary of endovascular treatments and their outcomes angiographic result was incomplete.
Thirteen patients (86.7%) showed good clinical results in regard to Post-procedure mRS. Four patients (26.7%) were evaluated as 0 point and the other 9 patients (60%) were 1 point. The other 2 patients (13%)
were evaluated as 2 and 6 points respectively, the patient who expired 1 week after the endovascular treatment showed stuporous mentality at admission; Hunt
Hess scale = 4, and Initial mRS = 5 points. The summary of endovascular treatments and their outcomes are presented in Table 2 .
DISCUSSION
VADA is a rare disease and the annual occurrence rate has been stated to be 1/100,000 cases in the USA 11) . It is common in the middle-aged, mostly 40-50 years. Ruptured VADA patients presented with severe SAH usually show disastrous neurological results and a high occurrence rate of rebleeding. We selected VA coil trapping as a first treatment of choice for the rest "pearl and string sign", "string sign"
and "fusiform dilation" cases, because they could not be localized and we had to make complete occlusion both the lesion and the parent artery. In those cases, 
